MANUFACTURING METHOD FOR A COMPOSITE COIL 

SPRING 

BACKGROUND OF THE INVENTION 



1 . Field of the Invention 
5 Tlie present invention relates to a manufacturing method, and 

more particularly to a manufacturing method for a composite coil 
spring. 

. 2. Description of Related Art 

A conventional coil spring usually made of spring steel. The 
10 conventional coil spring uses the restitution force of the steel material 
for longitudinally absorbing the vibration. Consequently, the coil 
spring is widely used in a machine, a vehicle or a bicycle. 

For example, in a bicycle, the main frame, the felly and all the 
elements of the bicycle are gradually altered for a light gravity to 
15 promote an exercise effect. Consequently, various alloys are used to 
make the main frame of the felly of the bicycle, such as aluminum 
alloy, magnesium alloy, titanium alloy and the like. Sometimes, the 
carbon fiber is also used. However, only the coil spring is still made of 
spring steel. The steel coil spring is heavy and the brevity of die steel 
20 coil spring may cause an aftershock when used in a bicycle for 
absorbing vibration. 

Furthermore, the steel coil spring cannot absorb the vibration 
therefrom so that the absorber usually has a damping for absorbing the 



vibration form the steel coil spring. Consequently, the total weight of 
the absorber is raised. 

For solving the above problem, some composite coil is 
developed. With reference to Fig. 10, the conventional composite coil 
5 spring (50) has two hook (51) respectively inwardly extending from 
two opposite ends of the composite coil spring (50). Consequently, a 
complicated mold is necessary for manufacturing the composite coil 
spring (50) with two hooks (51). The composite coil spring may be ' 
broken when opening the mold because the composite coil spring 

10 cannot load a great transformation rate due to the property thereof. 
Consequently, the manufacturing method of composite coil spring 
needs to be advantageously altered. 

With reference to Figs. 11 to 13, a column mold (60) is 
provided to manufacture the composite coil spring. The mold (60) has 

15 a continual spiral groove (61) defined in an outer periphery of the mold 
(60) for receiving the composite material (62), However, the mold is 
unique to the corresponding composite coil spring. Consequently, the 
manufacturer needs to prepare different molds for various composite 
coil springs. As a result, the manufacturing cost is raised due to the 

20 molds. 

The present invention has arisen to mitigate and/or obviate the 
disadvantages of the conventional manufacturing method for a 
composite coil spring. 



SUMMARY OF THE INVENTION 

The main objective of the present invention is to provide an 
improved manufacturing method for a composite coil spring on which 
has no molding line formed. 
5 To achieve the objective, the manufacturing method for a 

composite coil spring in accordance with the present invention 
comprises the following steps: 

preparing a mold that includes a first connecting seat, a first 
cylinder connecting to the first connecting seat, a second cylinder 
10 partially movably received in the first cylinder, an mandrel movably 
received in tiie second cylinder and the first cylinder, and a second 
connecting seat mounted to the second cylinder opposite to the first 
connecting seat; 

winding a coil former around the mandrel: a coil former 
15 previously spirally wound on tlie mandrel to define a coil groove; 

winding composite material pre-pieg: a composite material 
pre-preg being disposed in the coiled groove defined by the coil 
former; 

compressing and heating: the mandrel with the coil former 
20 and the composite material pre-preg being inserted into the first 
cylinder, the coil former and the composite material pre-preg being 
received between the mandrel and an inner periphery of the first 
cylinder, the second connecting seat and the second cylinder being 
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moved toward the fust connecting seat to compress the coil foraier and 
the composite material pre-preg when the mold is heated; and 

open die mold: tlie second connecting seat being moved 
apart from the first connecting seat with the second cylinder and the 
5 mandrel to make the coil former and composite material pre-preg be 
detached from the first cylinder; and 

a detaching the mandrel and the coil former: tlie mandrel 
longitudinally drawn out from the composite material pre-preg and the 
coil former due to the second comiecting seat and the second cylinder, 
10 the coil former being detached from the composite material pre-preg 
when the composite material pre-preg is hardened and detached from 
die mandrel. 

Further benefits and advantages of the present invention will 
become apparent after a careful reading of the detailed description with 
15 appropriate reference to the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a flow chart of a manufacturing method for a 
composite spring in accordance with the present invention; 

Fig. 2 is an exploded perspective view of a mold of the 
20 manufacturing method of the present invention; 

Fig. 3 is a cross-sectional view of the mold in Fig. 2; 

Fig. 4 is an operational view of the mold in Fig. 3 before being 
compressed; 



Fig. 5 is an operational view of the mold in Fig. 3 after being 

compressed; 

Fig. 6 is a perspective view of the second cylinder and the 
mandrel of the present invention with the semi-finished composite coil 
5 spring, wherein the mandrel is partially longitudinally received and 
extends through second cylinder into the semi-finished composite coil 
spring; 

Fig. 7 is a perspective of the coil former and the composite coil 
spring for showing the coil former being detached from the composite 
10 coil spring that is made of the manufacturing method of the present 
invention; 

Fig. 8 is a perspective of the composite coil spring that is made 
of the manufacturing method in accordance with the present invention; 

Fig. 9 is a perspective view of a second embodiment of the 
15 mandrel of the mode in Fig. 2; 

Fig. 10 is a perspective view of a conventional composite coil 
spring in accordance with the prior art; 

Fig. 11 is a plan view of a conventional mold for manufacturing 
a composite coil spring; 
20 Fig. 12 is a partial cross-sectional view of the mold in Fig. 11; 

and 

Fig. 13 is a perspective view of the mold in Fig. 11 when the 
composite material pre-preg is wound in the groove in the outer 



periphery of tlie mold in Fig. 11. 

DETAILED DESCRIPTION OF THE INVENTION 



Referring to tiie drawings and initially to Figs. 1-3, a 
manufacturing method for a composite coil spring in accordance with 
5 the present invention comprises the following steps. 

1. Preparing a mold: the mold comprises a first connecting seat 
(10) having a cavity (100) centrally defined in the first connecting seat 

(10) . Two bolts (101) respectively radially extend into the cavity (100) 
and diametrically correspond to each other. A first cylinder (11) has a 

10 first end received in the cavity (100) in the first connecting seat (10) 
and two L-shaped recesses (110) defined in an outer periphery of the 
first end of the first cylinder (11). Each recess (110) ahgns with a 
conesponding one of the two bolts (101). A free end of each of the two 
bolts (101) securely abuts a bottom of each of the two recesses (110) to 

15 hold the first cylinder (11) in place. A blind hole (111) is centrally 

longitudinally defined in the first cylinder (11). A second cylinder (12) 
is partially slidably received in the blind hole (111) in the first cylinder 

(11) . A passage (120) is centrally longitudinally defined in and extends 
through the second cylinder (12). The second cylinder (12) includes a 

20 first end having an annular lip (122) inwardly radially extending 
therefrom and a second end having two recesses (121) respectively 
defined in an outer peripheiy of die second end of the second cylinder 

(12) . The two recesses (121) diametrically correspond to each other. 



An mandrel (13) is slidably received in the passage (120) in the second 
cylinder (12). The mandrel (13) has an enlarged head (130) and a shank 
(131) centrally extending from the head (130) of the mandrel (13). The 
enlarged head (130) is selectively engaged to the annular lip (122) of 
5 the second cylinder (12) and the shank (131) extends through the 
passage (120) in the second cylinder (12) into die blind hole (111) in 
the first cylinder (11) to form a empty space (133) between the mandrel 
(13) and an inner periphery of the blind hole (111) in the first cylinder 
(11). The mandrel (13) has multiple grooves (132) longitudinally 

10 defined in an outer periphery of the shank (131) and being parallel 

relative to an axis of the mandrel (13). A second comiecting seat (14) is 
sleeved on the second end of the second cylinder (12). The second 
connecting seat (14) has a through hole (141) centrally defined therein 
for receiving the second end of the second cylinder (12). Two screws 

15 (140) respectively radially extend into the through hole (141) and 

diametrically correspond to each other. Each screw (140) has a free end 
abutting a bottom of a corresponding one of the two recesses (121) to 
hold the second comiecting seat (14) in place. 

2. Winding a coil former around the mandrel (13): a coil former 

20 (20) is previously spirally wound on the shank (131) of the mandrel (13) 
to define a coiled groove (21) as shown in Fig. 6. In the preferred 
embodiment of the present invendon, the coil former (20) is made of 
elastomer. 



3. Winding composite material pre-preg (30): a composite 
material pre-preg (30) is disposed in the coiled groove (21) defined by 
the coil former (20). 

4. Compressing and heating: with reference to Figs. 4 and 5, the 
mandrel (13) with the coil former (20) and the composite material 
pre-preg (30) is inserted into the fist passage (111) in the first cylinder 
(11), and the coil former (20) and the composite material pre-preg (30) 
are received in the empty space (133). The second connecting seat (14) 
and the second cylinder (12) are moved toward the first connecting seat 
(11) to compress the coil former (20) and the composite material 
pre-preg (30) when the mold is heated. The composite material 
pre-preg (30) is hardened in the empty space (133) due to a high 
pressure and a high temperature. However, the composite material 
pre-preg (30) may be broken when being overly compressed. The 
multiple grooves (132) in the mandrel (13) and the coil groove (21) can 
absorb some of the transformation of the composite material pre-preg 
(30) for mitigating the above problem of break. 

5. Open the mold: widi reference to Fig. 6, the second 
connecting seat (14) is moved apart from the first connecting seat (10) 
with the second cylinder (12) and the mandrel (13) to make the coil 
former (20) and the composite material pre-preg (30) be detached from 
the first cylinder (11). 

6. Detaching the mandrel (13): the mandrel (13) is 
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longitudinally drawn out from the hardened composite material 
pre-preg (30) and the coiled coil former (20) due to the second 
connecting seat (14) and the second cylinder (12). 

7. Detaching the coiled coil former (20): with reference to Fig. 
5 7, the coiled coil former (20) is detached from the composite material 

pre-preg (30) when the composite material pre-preg (30) is hardened 
and detached from the mandrel (13). 

8. Finish: with reference to Fig. 8, the composite coil spring is 
complete formed by the hardened composite material pre-preg (30) 

10 after detaching the coiled coil former (20) from the hardened 

composite material pre-preg (30), 

With reference to Fig. 9, a second embodiment of the mandrel 

(15) of the mold for the manufacturing method in accordance with the 

present invention is shown. The mandiel (15) has an enlaiged head 
15 (150) and a shank (151) centrally extending from the enlarged head 

(150). The shank (151) has a smooth outer periphery. 

As described above, the manufacturing method for a composite 

coil spring in accordance with tlie present invention comprises tlie 

follow advantages. 
20 1 . The composite coil spring made of the manufacturing 

method of the present invention has no patting line formed on the outer 

periphery thereof so that the composite coil spring would not cause a 

phenomenon stress concentration. 



2. The manufacturing processes are simplified. Tiie composite 
coil spring made by tiie present invention has two opposite plane ends 
due to the bottom of the Wind liole (111) in the first cylinder (11) and 
the first end of tiie second cylinder (12). 

3. When manufacturing a composite coil spring having a 
different specification, the operator only needs to replace the second 
cylinder (12) and the mandrel (13) in accordance with the outer 
diameter, the inner diameter and the thickness of the composite coil 
spring. Consequently, the cost for preparing tlie molds to manufacture 
the composite coil spring is reduced. 

Although the invention has been explained in relation to its 
preferred embodiment, it is to be understood that many other possible 
modifications and variations can be made without departing from the 
spirit and scope of the invention as hereinafter claimed. 
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